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(54) PROTECTIVE FILM AND MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a substrate material having high 
ductility and high recording density with high mass-productivity by providing 
a surface protective film in an organic resin substrate with diamond-like 
carbon in which the number of pinholes is specified. 

SOLUTION: In a vacuum vessel 1, a high polymer substrate material 3 is fed 
in the direction of the arrow along a cylindrical can 7 by a feeding roll 2, and 
metallic atoms evaporated from an evaporating source 6 are deposited on the 
substrate material 3 to form a magnetic layer having about 0.15 to 0.18 
μm film thickness. Next, it is introduced into a vacuum vessel 9, the 
magnetic layer is subjected to plasma activating treatment and is moreover fed 
to a vacuum vessel 13, rare gas (such as helium or the like) containing a 
gaseous starting material (such as methane or the like) is fed from a gas 
introducing port 18 to generate plasma, and a hard carbon coating film 
consisting essentially of carbon is formed on the surface of the magnetic layer. 
In this way, a protective film composed of the hard carbon coating film having 
diamond-like carbon in which the number of pinholes is controlled to ≤30 
pieces/mm2 is obtd. The film thickness is controlled to 50 to 2000 &angst;, 
preferably to about 100 to 500 &angst;. 
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[00031 * fc, cn*>COBaEHJj|l#«!)*iBKTC* 

mm&) zmmu, ftsfss, WBfttt*>&c»tta» 
ir^Anati^x^cvDStcftHsniCVDSu: 

[0 00 5] Tlf¥fi«©^X^CVDft«:«l 4 rJft 

ccatt «) SH?*K?M>*»vC . W £ (✓ < JH*«WCift»!* 

[0006]* fc. a 0 P - ^«tfC«ttBfH67 

[0007]* 3fc«E3l&J: 0 . KttttftftttB 

♦J. 5^ + *>K?0*-#:/ (DLC> **i*tt 

[0 008] C CD J: ^ tt«)HftXtftM<*, SMS^S** 
7 <^<o^Sic=i-r < >?£ft. Mj£&JI4>fglStt 

Mm**. Hi i KiftTrttt«»*Aa*B l i irt 
tc. -»<ds«bi 12, i i 4A«tf %nrteo. -* 

<&Sffll 1 2«lSH» <-»Cttl 3- 56MHz) S 

n-cc^o jawi^sn*siE*fcttS(ti*, i i 3t« 
3^. ]SJHas***fly&«ft&*fti 1 2{MccieB3n 

[0 009] 01 ltCjftT^X^CVDKa*. 1&S 
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[0010] C©*WBHftSI4K«. «»f-^«t 
-r<54>e>T'£>9. stta*«\bfco. B-?w&ft*:»)-r 

[00 1 1 ] C<D£*?mmtUX. #£¥3-239 
CiKJ^T. t>*-^l0* -10* fl/mm' 

AWtt3ftrc»*o 

[0012] t/**Ott^6. *£W*6G>**KJ:ft 

©aiSE^*att te>*- A4>9&* n < * c £ £ it, 

[ooi3] rat)*, tttt^rAar^ Rdft* 
[0014] xmimmsmt, sstiJSfftt^p-izx 

[0015] *£014>BftC*. *j*JtWI«:*J« 

[0016] ak*r'ifi(c«*4*Sl4* 
W b . *o e> ju«jy>a t 'OTftftMUteBfliaift 

[0017] 

[i¥li^^T^fcit)^l3] SKx*^*' 
40 -*HttBSft**lfl>«ffit, *»3ftfe»2©SS«: 

*t[5j l r iea l . &®mm nwtmic mi i to j: 

O'«2<0aSH , C7'5'X'?«:*ja0. gE7 7X-?^CC^ 

A t/ fcStt^'x =£ ft tif fctf l/i&i: t*lB * ttlgff^ 
jRiSHKifc^'C. WE»l©6fi4S2<0Sfi0[H»l* 
6 m mWTt?* 0 , iili&SfinoSAIt 1 5 T o 
r Tfrbl 00 To r r^Pflr^^Ci^&iT^tt 

[oo 18] wax* ju*-- tort*. st+KHz-» 

50 3- 5 6MHz®£fltt#»UlflSft«. SS^JSl 



1of2 



11/29/02 5:29 PM 



http://www6jpdljpo.go^ 



5 

mt ia*&t>i*tc 4>s>4 a»x * & 1 mi> r 

fc<fcc». 1^2 0 0Hz4>&ffiJS%£. 1 K H 

z- 1MH zcOBHift, 1 0-^1 OOMHzG>6 
r Six * Jl> i T &#S=4 BW 0 

[0019] 4fc*|Mltt. 5! 1 h£Zfm2<D®m<t>m 
B#6inuiJ*rPC> ^o. E/JAM 5Torr**610 
OTo r S(*4**Sftr'**«"«> 

7*-7X-?CVD-catRSn«ff^«« < 1 OrnTo r r 
?»6 1 T o r r > J: 0 jKk OSl*EE*Jpi«e!( ( 5 T o r r 
*6760 Torr) TO. 7'?X-?©tott4Hia^ 
fe. C^Jr^a-««:#*6n&t>cr)j:0jS^E*iaH 

K«@ofc<w*. as«^x*cvD«M*BaR4« 

[0 02 1] ^^X^CVDTOJ!HB*jftfi kvViik 

02 *ftttS^'*ntiWWit*3>Wl±r*C £#B»T? 
£(*-C#fe£ t>*C 4* 0 , ? ^ a JKDtoiS <t ♦} 

6. 

[0 02 2] *IHS«fi«:«S&K:. 
(3 ) B*fflTOKj£ <*BUttlit<DMB) 

fe**&n&#. 7'^x-?cvD<?>J:*tt«ia^D-bx 
©«&i**HSit*atca * c £ i«t < , jaiftiR^ 

IR*BTOSltaHia*5b&^o fcttU HS^KA 
tSB-r &«S«*fflTO <f * ><W*»W««c fete * 
WB«wa^rt«K*«:^*> 

**. J:-?T. HB£tt*v-KMiee«4»HU ^ 

[0023]? ^^7JU*«©»lID4*iai««E)ff**flflBt? 

E*±IWCJ:0*a)tttt«:**<aftS*'C«fi» 
#&i\> *CC. ^"BAttjtccit^jfcao, Sc>E^ 
«*3i(5Tor r^760Torr) TO7*?X-*4 

[0024] *r, JS^E*W* (5To r r*676 
OTorr) T'*?X^4^3tt&fc»<&Sf*r* 



(4) 4*892 0 0 0-1 1 9 854 
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&• ffi*. Bffyp-ttS^, lOmTorrWlT 
&) J&»fcT?<fc*. A^SfiROBd (BSiOflSE^a-G) 

satfSfciBtwr*) ♦ r«ffc*. e^*«<. s& 

tt+»tex*^*-«:t»%*'r, Sf^Lrttt^*^* 
(✓^a&ftr^sfccsvc. jrsbm&sev^ e*p± 

SfiHJBd^S (PdS) CMBSKiao, £&Pdf8<D 
fftfHKft^ttSEVm i njWWET4il0 4>G>T? 

20 [0 02 5] Ttt*>*, S^ffiaHWC:/? X-?4£* 

<-r*c£±. sttm«nJm-r&^4±tf&c£r» 
[0026] fcttu aSB^Eirtirf *aE4±cf&c 

15^. 7 7X-?|*iTOS»»tRt*-*S'CJ*«f<. Wl* 
^4A»4»**tti:ttAa0SJK*^5^^ <fc -? 

r. fffipfltc. ^teaE4BiUpofcitrt:t>. &atf§ 
tc*tt»4A»&B*tt9T'0*H«a«»tt*ntt** 

i->tt>. «fiBSE©JttiD»**i"-^ 

aic^ss»*«jife4*i*&4, Jnasnfcs-F^s 
i**6ccinasnrss4tt»b, ««BStt^«»3n 

[0027] Jc^r, M^II^TO77X?4^cc 
50 tt. MIIW^<^IW<!«*B*ft< t tsWt 1 * 
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A= (f, - * • Te/q' - Ne) 1/1 
fcfc'U £o «SG&«!>»8* 
/ctftfOU 

N e txafiffift 

S+B&**2 e VSJftt?*«C i J: 0 7>f 4IEttt*tt 
0. 3mmi«t*« ir^X. SfiHHtt 1 mm«±** 

[002 8] ±iea>310 . lTorr*»6760Tor 

< SHtT*o lOOTor r fifi&fcfe 7 6 0 T o 
r r ©EEafctt-Cli , *#©S«#&^lttfcKiRt/&7 

[002 9] ftSfttftll&fii&AO'C t»*#-c.aiti5 

te*. as^*«SH»««:itity«j«e:A*fc 

[o 0 3 o ] s*>tc, i»»«r'ii, E*#a< . 
r-<z)'/^>fcJ:^ : f L <?>(B^ - iws&©«*Ai**< te 

A t> U < «7JU :*>©j*i|W*j»K#a 

[003 i ] */c, KWiffiffisn-c^xvimjaf 

'J7hU l£@+<^< J: -5 KB ^ * 

[0 03 2 ] mKOJ^K. lOOTor r««fr&7 
6 0To r r©E^««T'«, SS«ffiflDSffl*<L## 
xOKiDAWH-c**^. lOOTor rSft«T«t)E 

O^U 1 0 0 T o r r ISftWTOErt««T'®KS# 

[0 03 3] 4KQ1AI*. Hia<D#«*«)%l* , C. 5T 
orrH760Tor r W7 7*'-?e>tot±£HgL 
fc. *(*tc«c^c^l*7^d->t?. Sfttt^X-^S 
fitOfcl&»Sft«:»A^fe«>(0«:fflC^Co SS^l* 
0. §miTLm$<D&L1&7>\'$?%m^tCo &®&<D®i& 
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SM*1 3. 5 6MHzt'*^ 
[003 4 ] ^5X^<DK«Wftftttai brB-f SB* 
(Te) iS-flSft (Ne> i^^^tttftTitcA 

ffajRfi4>8E (Sustaining V o 1 t a ? 

e > Wc. ( T e ) ( N e ) 

t a i n i n g Voltage) ttSjWPJSWSE* 

10 [0 03 5] H9KS*H« (Te) £S?&ft <N 
e) Zmmctnto SM&lSE (Ne)tt, 

mummm^. ««r-*ai*E^si« (6OT0 r r 

tt±>AtfflM"4fc», B+S^r-S-r. Jr^T. 60T 

0 r rKl±taffl*OTC'JK\> 4 OTo r rKTTWS 
^tfft (NeKt E^©±»4 4ttci x l o^/m 
' 7xiO l V(i) J cc«itc±jfu 4 0To 
rrH60Torr <&««T?tt»««: 8 x l 0 1 Vm 

20 r. B«ftK7-*tt^»£orc>sc±**Lrfc 

♦J. StM (4 OTo r r*660Tor r ) OzTyX 

[0 036 ] mi liS-HIrt ( T e ) t7^X7*3HB# 
-r*Kifi»tt*tt0>SE (Sustaining Vo 

1 t a fir e > *BH»cc*r. 7 5X-?£tt»r *K*#R 
te£f&£>^E (Sustaining V o I t a e 

lOOTorr ©HX"*J^**Ct:te0» lftfJl«7'iKn 

[0 03 7 ] S^lS (Te) Wv^kt. 6 0 
Tor r^iU U*S©^4^-?ri-*. 15 
Tor lOOTor r<[)*E*1!W«l?t*. cnj: 
♦J m »E^«W4iS J: WSc »EA«« J: 0 , a^Sg ( T 

[0 038 ] ±ie<o^.mt**< *t?w«Wfttt«-c*> 

^acfitafks-ttfcorii, «&K»pft& ^c4^ 

t*. WF-fift (Te> MS']*4tt4E*l*6 0To r r 
frh lOOTorr <*>Vmn%\lij. ( N e ) 

^»«K:*ln'r *E*t*4 0Torr*680Torr 

E(S u staining V o I t a gt e ) ^fifi^t 
ft^E^t*2 0Torr*6100To r r 

50 
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[0039] UlO^tcC 4 J: 0 , $i£fi$m < 1 5 T 
or r^felOOTo r r©«B) T'tt, 7?Xv*m 
»T*iMg*£*flS<DSE (Sustaining V 
o 1 t a «r e > #<5< **C4tt«H<E>ttC*B*. SiH 

[004 0 ] WC, +E*jSS*§Ji < 1 5 T o r r *6 1 0 
OTor r<DSH> *Ct*. »Pjft*#fi< te*fc», 7 
*/27;KD£$tt *t b T ttTtf JT?I** * 7" y 

[0 04 1] zfyX*ft<om : r-t<{*i>it*0S&<»& 
4£t£ 0 SBtfSSttT?**!*, 7?X^tCt&?**«B 
J:^lC7 7 x?©«(4t«BK*t OX EOtffltc St < <> 

[ 0 0 4 2 ] C til*. tfJftS&WJcc: t ^ * > *3&*ff 

tcfc-f*>s/-***ffaT*o b*»b. a»tt. s«sk 

[0 04 3] 4*>^-XKJ:0#4T4ejK*. 4 * 

[0044] m+<p&&fttf)i>y^>&'fiuxi<*z±vi 
set* 4, H*^~Afa<DttWL&^mmmim 

v x~?o» oi ? b *c , 
Vt = -k -Te/2q 

t*. JvXvxAWom+ffiK -Te/2filS«)x* 
^ * - r-afl b T t £ 4 K J: &<> 
[0 04 5] B-Fttft (Te) tt^B^/M 

*>^-ArttcaAf*&»^*>s/-^o>«3 aim 
-j>b. n%-mmo>&&c&mi&z>. awe, m+u& 

( T e > **** < ft & 4 . Sa^SB©*fiC 
e) <N i ) KtfcWr«fc». 
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V = O/C 

= <Ne> ■ d/€ ft • S 
SttBfiBB 

4«c*« T«rt>%, (Te) #/h3l*tit£<<* 

[ o o 4 e ] a*, r/- mvim&s&Jfw&fov 

Z&fritcty %$mv>£EV\^ E#£*BE* < 1 5 
10 To r r*>fcl 00 To r r) 4 0. lS*4 0T«*iB 
**ttT3*. &^>T\ 7 v^KKi-f* 

[ o o 4 7 1 * fc, m i ^Bfeoc^raj or, 

4 K J: 0 , m le 7 * Jl> ^#inEB 1 to J: o'» 2 <D fflfc<D 
ffl£ilifc?*ftm£Wb. MaB-©B«KiiSHiftfl>S 

fcj;a £ ^2<^BS4}fe^f*^ j: oxsntcnsnsma 
sn. tfflamKtiinag i<wswcaw6*i3rc«?i«r 

^ b r fi xmxk S 41, gy RB1£H 7 ^ X-?#H b 

&&hnx9\mmti^< <<t^rc»-snia*©b, ^ 

nia»l©Bfe4B2©«S<^)mr«*6mmJaTt:' 
*9 . A^o, Biffla»rt©ff^ti 1 5 T o r r *6 1 
30 0 0 T o r r ©fSf'fc&C 4^*$8JE4T4ttKff^B£^S 

[0048] Cfttt, *E*4r4CitcaD*'C. 75 
X?«n£IBti:n^l&«>4C4(Ci:D. »*b<a^« 
id-CCOtta^WJtb, Etc. J:0]SlSf(g<D7 7X-7^ 

[ o o 4 9 ] h* b< ft^nwiifc Aitn^ttBfliBja 
awas. ^S4 3 ^asti-s9cc^ti-^4>b< 
^^fb^^wbn^o b^b, sfiBjaflWctgse 

*r*c44a& 0 rtcto*, ttaw©75x-?«ftcr) 
^ cniis-fttfttioiBita*, bb*4:»«b©^*> 

[ 0 0 5 0] J: ->r , J^BBg (B 1 0?5«> OBBtt 
*tt«»i:'B<,*. 7"7X-7***as»«:H0ji«>*c4 

50 [005 1 ] MiC, B 1 CDBStC*ff5)br, 
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B*iiar*»m*wb. wsaa i ©«tt«csiaa«)s 

JKrS^triiMaS 1 Rtf *2 G>SBBfl«>£H* X 

SB©*HUeoi:gk«<fc&J:5tt:, ^tifcm/S'*' 
&££4>k:, ni2»l<DSfiE^a2cr)«fi<3[>HSMBtj: 
6mmKT'C*0 1 BMa»l©«S£»20SS 
OMHaE^li 15Torr*6l()0Torr ©Hflf* 

[0054] iSJBa*»^Epiiiisn* 

&10S&4. ttUS4l/cS2C[>afif:MAL 1 CEB 
0. iSHaa»©EPln«cJ:9, s4»liiJ:UW2®SS 

a i imm bfrximz Km 

r. ttttSn/cHW^AHSfflfc. ii»aS!lfc<J:£>'SI 

w^n, i>iania«ttAB*Hft , r*c4K:j:o. una 

Sfli&Sf2<DSfi!a>n«>EAIt 1 5 T o r r iPh 1 0 0 
Tor r^jB-C'A&CitWai-r^ttlJia^JaiiHo 

[ 0 0 5 5 ] c nt*, w-kwvo>o < t*ia<c<nisttsfi 

[0056] *fc, pfi^X^aiBi*i«C« 
Wtftft*3fc*6«f &»<fc 9iBWnfc#;U**©«ir 
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4. 

[0057] ^E^3 t Utc C t tc J: 9 ti^TOOB*' 

[0 05 8] *SWli:'tt. 7/- KfflKM 

* Hr ;U < 7 AftfriPh<J>T: . <t * ><Dtf> > < 

<x**>y*tectf^i©1?a*. 
[0 05 9] »^oy>|t^ fc£x.(*4 7 ?ftet 

t?«x ? * > yfffflo^H^n&txi/cA^ e 7 y ft 2 

& 0 < I* 8 7 v (t3&*S?T?t*. -feA^ > W 7X(0 
W3KJ:0, x**>ySftfc*J, ^(B^tlfcOT^o 

20 y> h^«n,-»sccwxy^>ysn. -bju^^^rx 
[0 06 0] «Bsn*c43W»*L<«t 

7b-j?<3[)ja«:W*llr'#-So Sfetc. ^S<D^>r^ 
>^X8IB^««*&Ot?. y h^|fi]±L. =JX 

[0 06 1]^/c teLSl7Dt^^^>^ 
[0062] J fc, tt#-C*&7 
4, 

[006 3]^ *ic*$witt, * a« j%fied s i* «t 

[0 06 4] ^/c «BB«*l*B^»i*Sn*fi(*^iB 

[0065]* 6K*«Wtt, Lr««©7 ^ JU 

50 ft«*««W4C4«:1Wt*4. 
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[0066] * tc&tbtLX7<)\>Uti&tb*m*<K c 

[0067] 5 6ic**Wtt, 5£1?&StAlge> 1 mm 1 
Sfc 9 (D f >* - )lo>m*> 3 0 HKlT-cab h C t 

trz* c<D&m»zmtm<D&m£. 50-2000 

A. W*0<tt 1 0 0-5 0 0 AiTWms 
[0068] CO£&8£ 1/TTWI3 tl4WRft»t« 
*K. Si, B. N, P. F^6il«*tfcJ>tt<Afc- 
fiSi^^^2 0^%UT^W5^4C<l;l*. ttaia> 

#*4. RBJftStftBititcs i£P£S*r;*i* 
&C£tCJ:^. *<D«B$4S«>. SSSW*»*Ui: 
<^SiM±T*C±**C*6. 
[0 06 9] SffcMI*8lfUre > *C iccj: -,-c. tt© 

tttcoi-r&c^^r'fif*. cm*. SffrwtBtttfift 

[0 07 0] *fc»#iL*C, M%?-7??0>W&1>7 

4. 

[0 07 1 ]**:, «*«ifiK:WSt/3fe^-r < ^ 

?£ffig*£iJD* 4 C <h CC J: o , SftnK&ft' W7^« 
Et)ll|AfcWI*ia , C** 0 CWffllt 7 

[0 073] ±eS«(cafr%lifl«:4AS4ii«tt, * 
[ 0 0 7 4 ] 

48*01:, niSl**v>7tC}S-?*C*ED©l6]*«:*?f 
[0 075] *miMX'&. 6»*S«*I43 £ LTGi 

[0076] m&me ip^mnutc^mm^t&^s 
mcoiiai5tc^iasn& 0 

[0077] *HfeMT'tt. £»«lB<t or , C o - C 
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*tt*JB^ flO&SE«:3 5KV]llil. 5xi()-<To 
»^Sfi*m3«HiaaiS«l 3 Sm/nin tbfco 

[007 8 ] WlSt*:* v>7i ttfc&ttg t(DB 
tct*. 7 «J-o-?*7-f MfcfrOT. dtttS8l5(C 

3 + > 7 i l*S^eS;ST4 J: ^ 8 0 V<D 

t*. ^Bap-^ssraiL-caasBQ^^n. 77 

[ 0 0 7 9 ] c c r\ 77 ^?sttib«sBis«:^* r 
tmrho »*ssi o^iajH?fift««si i*sw«c 

3 cfl^iBllX'l2B3n/c*«IBtcJSlM/7A*IS*l 8 
E**l O-'-l O-'To r rfcWHU 13. 56M 

[00801 C ©Ifi£ttT C i v. mtim&fofrim 

>i^kRo«&^*«c^cts&i?4>ff<f^ct^'cap 

<>mciS»fiW43 #ii*r z^zmupk S3!* 
30 iiiBita«B2'c4«sti*7 r ^x-7ie<!)^<'«ait 

t -tf 2 0 cciBtiKf c i*5te< 

[008 1] *tei««a#tr4t«<oe«pW«t? 

40 [0082] CCT', t'-AM7 7X7^t^^7 

7^-?J64ffl«C^^rH 1 ifflt^SW-r*. B 1 tc 

X^ii^iO/c^m^, lTor r^20 0 
Tor r*iS<Z)^E^, »*0< 1*5- 1 5 OTo r 
r . 5 etcftf* L< 1*5 0 - 1 0 0 T o r r <DE«(Cto 
l*-C^X-?*4jJfr4CtAir'**. ##A±LT 
I*. ^>j^A. 7;U^>. 4 L 'b:^>. *^->, ^'J7h 

>*^ai*nfc^tt < 4 t-e»D#*4jm**c ±** 

50 [ 0 0 8 3 ] tctc U , 3 ^ h 4rtof tlTtlK^ V A7>s 
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[0084] ^llteWtc&or (i, B 1 fc5W— 707 
7 *-?#6£«H#»£ g * * 7' 7 X-?©Wf«H 2 0 in m 
t&Z&hoyQ. H5tcSTJ:^Hl. 4'7<Z>77X'-?£ 
£»E5 2 £5<,>i§t'tci2SU <I2 OmmOiS^S 

[0 08 5] wTccfc^-cHitcs-r^x^ii^a 

[ 0 0 8 6 ] HI fcSWtSBKto^'C. ttSli*i«* 
3 1. PJPW»IW*3 3. JWW*29KJ:*J»aStt 

1 ±nwR»«f*3 3 t©BMacc^^tt«A*tf ttton 
[0087] ^teflmW^3 1 l^r> ux, 

fc«M*M*3 10O*fflKi|Hifli<>*|gtt*»W, HW* 

[0088] i^£i«*3 1 UCMH VRtttftfe2 1 Ktftt 
Stl. MHVBW*tt2 ltC^fc#tlfcH»*-7'jU*r 
i\bX%mm.\2 (H4MK) J:9£*BJIWBflB3 
n. 4m**3 1 i>MKH*2 9 iCDMKSBx*^* 

-^wesn*. #iC*i*3 1 tmftmmm ztv> 

«f*22, 2 7CMB«:a->"Cflkniitf, f7D>Sft8 
#2 2, 2 7«TRft«WfW«WS*BJtr4fa«llb* 
4o Ht*2 3. 2 8l«**>-7WfeR2 5, 2 6«CJ:0B 
C3tl«. £1*23, 2 8ttfttrttfttll2 5. 261* 

[0089] *#*<C*W4«#X«> 

ast*, »#a#8owa±t*4ci#s*u» 0 c 

fttt. &To r rKJLb^EAfctot'-Ctt, 



(9) 4$H2 00 0- 1 1 9 854 

tcjc^r, JKU^xfttattftsn, b»wx (Will*-* 

©ottofc^A&gm&l 9 (H4«BB) JrOW^Stl 

4. 

[0090] &\SMt9tfAi:i»t?i>SSftW&to 
*fc. nmtfc»^3 3<i;?Hl]29^2 9ia>K 

r . niwiw(t3 3 tmmm 9 ^««iB«:tt#x 
[0091] *#6fc*^M»trw, mmm 

ttt«M3> *«M«*3 108**2 mmT 1 **. * 
to. >M««3 1 OfiStt 5 mm, Rfgtfcffe&f* 3 3^ 
i»*2 2mm. JSSIil mmT'A*. *fcSS©SS(* 

$A9 0«<Wy*«:JH^&«£, il{8 2 0mm«©7*5' 
X-?0£j«3*l4 o BP*. itS2 0mmtt<D«»£7'? 

[0 09 2] HKDA-A" i:'ftJ-?fcWffl«:H2«:* 

20 r. h2«:i*. 4*c<att3 i, 9wm»2 9> nmm 

<^)BWB3 2t?^7X-7ftStl&o *l/-C«a<Z>»»^4 

[0093] H4KlS*«i*CCto^'Ctt 1 *»-F*«t* 
r43©«^2c)mmt?*>*©n? 1 HStcftT J: 1 

tcjR-r^7X-?«^tta <B5r'«*5 2T?*sn*> & 

30 C©4-70>77^#fe^ftB5 2li. @4<0 

4 1 -CftSn-SftfttCieHSn, Sffi! 1 2*>6 1 3. 5 
6MHzC[>iS«»^H'» 5 0 0WflttSSn* o ^Xt? 
1*5 irm3tl4«««'C«tb, *©««Ki^»r« 

[0094] rtftftfrtWTKlST. 

5 0 0W(lS*fc*J> 
EE* lOOTorr 
40 ^'JW:X»=100sccm: 10$ 

com ( lS*/c0> 

[0 09 5] *fc&aSh*7'7X-?fi*Bfflyo-ftS 

fMgtii ooxjkt-ca-So st^r. mi* 

[0 096] JttteH4<?>4 2T'ft3*va*4/<'f 7X« 
50 j«aKCfl-jMSn4J:^tcLrt>J:^, 
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[00971 05 tc^Stt* J: ^ tt-fyX*9&£BP> 

«<© 2 -wis t bfcaa*ft , ctf <t ton. w 2 o 
o A 0W<^ft*±jft#£? *ttf#ritt ^ n « c <t 

[0 09 9 ] *WW**tt*r*Kl*>A:9. 

[oioo] *«te«cc4ji*rfFMLfc«»aa«w#* 

«*t£j«»iT*i*l»«)liaW^2 0 0 k&±<Di><DV 20 

0^fti*£*aw£iflA#fs&nfc. 

[0 1 0 1 ] *fc, jEttCB^tt^tt^ttasaH^ft 
ftOAtt, K|*l«tcfcc^fcftnA:iHXtt«:»RTCt 

[0102] CMkM2 ) Utefl 1 KSO . 

«1* dPASfliS 1 ) £4>£±U 3 OK 30 

A - A' ftt^fclKffl^lHBH'C**, 
[0 103] C®J:5te«rt*««kfc«£, l»B3 2 

ttftsnr, ftwMBKflfwsn*. &ra3 2£ 

+*MM*3 1 i?HI]«*2 9i^ffin? 
?T^ton&ifiJBifttt®i:j:-7t:7^x-7fksn-&, *b 

^tsnfcft^ccjr^-cHawjjtca^iiin. 

[0104] «M^xit«HWf«'cattfksn*© 

mc &t - r M4 x^ \t s n tc j: r 
fi»ii*n&ci«c«c4©'c, e^ftsa^tiBors 

[0105] (HftM3 ) *3QftMt*. 040)4 1 "Ctf 50 



#§32 0 0 0- 1 1 9 854 
18 

snitffttcEHsni^fx^ftftiaa*^- htt 
[0106] oetc^-r^sti, wwsssLosfitw 

[0 107] BStcfe^'C. fiiffiSgaSM. as 
«6 1, 8U*f*«6 3, »fflKft6 2J:0tttt8n&. 
«H{tfi6 3fi*»IDEtt6 2tCS6t*l/ , Ctt»&n'Cl* 

4&fefl-Ct*SfitE6 Hixr>u^, 6 
3«EK#7^. ?f«E(*6 2l**^:>u*«:fiK>T* 
4. lSfi6Hi3^7P>V-^K62D. 62 

1. 62 2KXflk<b».1S$n, MHV|3aMg&6 1 itc 

tii*sni:c**, -e uresis 6 i£t*MHVRiHtftt 

6 l \icr>uwt\tcmWr--7>\> (H^rt") zftox 

( 13 . 56hHz) 6 4 < H 4 <D4 2 K*foS> J: 0 * 
aSft^BJftan*. «Si«6 1 4lfi«tHR6 3©iBHC 
AH^n&ft^lt, #*«AD6 1 2J^flttssn, 
r7a>S&»SSf*6 1 3<C»0ji^^f»«:ii?r* 

fe$n&o ^5P>tj3»«jt6 i stt^wttftafco)* 

SiHUk* J»»fi#6 24«SfcM'y 
-6 1 6t*^ft6 1 7 0C*H>r«fl»E3n&, SSfi 
*^y-6 1 6 4A&6 1 7«^r>UAX"1 , PHSn, 
?HBII*6 2i«tcltasfi«:fffcn*« #flT£«M& 

> « 2 5 mm. KKM^ ^* 1 0 m mtife 

liSOmm-C^^o S£^-C. 8HIS5mmX2 

[0108] ±ie<7>isaic^»; ^i** l00$c cm* 
^S&L, 1 0 OTo r r<!)E^^*^*"CJB?S»l3.5(5Nt*z 

owa jsasaa * 5 o o w*n * & i c * . »tt«Ma*« 
4iojMB«JLh«c m^x&ftbxk, am* xim±oK 

[0 109] *StCj:-p'CJEfJaSnfc^X^©Hft«: 
4C^, ^S-7 0*CfSfgCDia^*^bfco COC4J: 

ffiift<Dyp-ttSAMftonr^*c4^si!8sn 

[0110] H4fclS*«ii&ic«ffiT*»&t*. ^JO^' 

[0111] C<fe^4) @4<?>4 ir-* 

7 <J^«S(*Abri*. JBSlaattttHt<Or-^«:*tf 
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♦J. »ttS4VC^ft 0 C©7^-KB«S8 5 4*v-K 
SB 8 2 £ <WBK ft 79 XvElfc£IH 8 9 it X 
SHKttSAStTtonft. *fc7^-KSfi8 2ttHIS 

«ShO*ft. 8 3tt»WC*ft. 8 41*. *tt«A 
St' AO, JM4tfX**WWX. S6<m?J»ll#*«:, 
C CD Aff 84^1^77 X-?»saBl 8 9 
7t»ftft<> cn6<W/XI*. ^X?SAS8 4A^7^-K 
SS8 2(ca:^6nfeafL8 8(C«^tl t 7?X-?Ki& 

[ 0 1 1 2 ] * v- F'Sffi 8 2 <»<I < 

RHtt^T ✓ - KSS 8 5 ata* 2 0 m m-C* *) , > 



<U) #812 0 0 0- 1 1 9 85 4 

20 

**©fiS#3 0cin'CAft. *fc*v-K8S8 2£7 
x - KSfe 8 5 £4>BBBt* 5 111 m r* fto C <?>-»C?)S 
fiOROBM: 1 0 rouiJKTCA&C ±#K* 01*. 
[0113] WT*C7 ^A#<D£f*8 liU. 

He >. tV&RlcWRi&llWSL* 3 0 0 A«!>BS 
**W«:**r. CCt'li. ?^U/*tt©Stt&l 2m/ 
mi 11 (2 0 cm/sec) C<D 
SS*B2 0mm<0ttsaiB8 9*7 < **#«!>Sftotfo. 
10 llK«ttT4C±Kttft. Se->T. 3OOA0J93CC 

aaB*ff^tiitt. js&i&gior, aoooA/sec 
[oi 14] fciTtcto^-c. ms^r^^m^x, 

3 0 0 0 A/ sec O4Mitaft&ftfttfM0&ft 



6 0 T o r r 
3 0 0W (SW/cin 1 



Stiff* 
ISAS* 

asiwx c, Fs (Ci 

[0 1 1 5] ±iedua&ft=£f«c&(cj:^r. 300 
0A/s e c©B81||ftft«:f8&Ci*^*S 0 *OT, 
? i ^«ft>Sf*8 1 Office 3 0 o A<om&c® 3 gm 
3Rt*lB&j«IRr*C i*^'*& 0 

[0116] aHWAttz-C, C, F* *JSl'fc0t£E/. 

ft, C(0SlBtii3«fl*7U-*i<f9. «J»<PP»*ite 
ft. ffi->T\ *?v- KSffi<CEl££i«4Wtt#b*t*I 

[0117]-*, H8KWJ:««rt£Ute*^ 

aa^rxowHccj:-^, KSft8 2*^ 

7^^^*>A^v-KSfiB8 2«DK«l**1i-*>*i&. 
•e^tem, 3*v-K^8 2«tt*x^?*Sttfte±K 

ft*. 

[0 118] *CT\ ^fti^i^^tD^iO'C 
C, F* *«c»4i, *7-KSffi8 2«b!>*X^**3 

n. x^i/^snftc i^-c, *v-ks 
§8 2^(+sr*ia£^ia«i*(tstHB#tcx 5 rf >y 

J^Sfto 

[0119] CCt, Ci F* £JB<,>ft4>t£, C* Ft 

JjflBfWHitf&ft^&T'fcfto CCt. CF, *S9«W 
XtOTJfll'ftCifc'CSft. CF, t*«B£i 

*5T4Cj F* W^CiWLK 
[0 1 2 0 ] WJJftWLfecfc^tC, *V-KSfi8 2* 



> 



( 13. 56MHz) 
: A r = 1 : 1 : 2 (at I 0 0 0 s c cm) 

h. *c#i/c i o«aan) 

Mny>A;tfXtt:j:^Tx?*>yLrr3, 
S8 5|ffl<?>S(*±«:jauS«:tT^CiKJ:-7r, *v-K 
«fii8 2tcJ5(£4^^rt§3ii*CiftbOC. 
i*tt<Z)£#8 lcr>*ffl±K«B4:!f5<:tA*r'*4o 
[0121] (**fc«5 ) B 1 0 cc^-T^ti, Sf* 1 1 
3*iit£:lB»**l*Ja4»rt-r&7^X^C V D«Ht? 
Aft. ID 1 Ote^TttSt*. S#l 1 3€r«*ftt8tt3 

sr^x-7CVDas»c-9^r»wr*o 
30 i i 3 tirxttt. %w%? < *>?^<D®5mm$*m 

[0 122] HI 0tC*r^X^CVD»H«. JSJE 

1 1 2 1 1 1 4 ^.a^gis 1 1 1 rtK*or^4. as 

1 Mt**ttsnrfco. sei i2t*iSJHa*»i 1 

SfcttttSn-C^io CCX'l*SHifi«jHl 15^0 
r. 13. 5 6MH2«E«Siai»«:*4T4«>©*m* 

ft. 

[0l23]Sfil l2±<Clt, -«<©afel2 2<i;l 

2 3 itC**tlfcES»-T- 1 2 1 6ft, -e<D±tC 
Sf* 1 1 3*iBHSnft. ESR^l 2 1^1*. ffiRl 
2 5 <fc 0 iSBSSWln A Srtoaaftrff S** 1 
2l(Htlfti, COH»»liff«t:'ASA^ PUtil 
KHz - 1 0 0MH z*r'0Hjfttt£Wffl-rftC ^ s ^' 
8ft. 

[0 124] Sfil 23i«S 1 1 2<h^tfiit 
50 ft'£fiftl*ft. SfetC, ■J?*tClBC'Cfi*l i3(*a® 
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[0125] ES5? 12 14 or**. a ? 

^3 >BB& < P Z P ) . *OflfcW&E^«*1f . ES-b 
y I ? *A^£W'£C4#r*&. 
[ 0 1 2 6 ] B 1 2 tcEmS^ 1 1 2 1 OSSHrfeWcOfc 

aieia&svr. hi 2Jc*snrc**©i*, e^s^i 

2 1 t»ES**«caflE4JllA*fctf>©-*K0SflBl 2 
2 4 12 3, 5 %iam%mmi>WB£ti&U$ 1 1 
3. ^n^E^^tc^E^Ox^c^SSifi^l 
2 5r-*& 0 Sfctttt 1131*, ESfH-l 2 1 

i»fi**&Kf(E^rif*r* 0 

[0 1 27] EBRM 2 lit. 

r. «tt*rt*tafl»«:BK**ct^r'*&. 

««. ESJE-t- 1 2 14>S£*#l4, ®#fi£iMiKT&C 

to#tWft4**C4J*r**o fiifcia*o«ai«. E^ 
*-5M2 ifctoto6SE**-*--'r*C4ie:J:->rfT 

[0 12 8] HI OKST^X^CVDttHJC 

fe^r, -*to^&i 1241 i 4t<©iHH;*r'*^& 

fc**r-*&, *f*W^tt. 1 OmmWTOBBHir*** 
It. ESK^l 2 1<WK*>»*1 1 30>l«Kcfc-?r 

(ajBsn&or-. *oH*2 0iiniiWT4"r4ct3!i*w 

[0129] WTCCSft 1 1 3Jz(cm)SS|Xt*M«:«UR 

-r*«fr&*r. cc«. Stti i 3ior5tsas,r 

•WE* B 0 P a 
ftfltt«A 1- 5KV 

[oi30] ±Efcfrrsi* i i 3±icmm2titcim 

««»6l*liB#2 0 0A'C*0, HAWijMK. 

[0131] (XlkM6 ) 44Hft0ltt. *IWI5 t\tm 

HI 3tC**ft«©^X^CVDBS©|HIB& 
HI 3K4i$^rtti!l[i"f &<Wt. 1 2&fi 

*«*fl*l4 lk:j:^rtHtt31i*i?ljar'*>*. CO 
Jr^a^JSi-riCiidct^r, £1*1 I3*«*?81i 
ttSl#&Ci#r'»&. Hi 3K*-rj:^a»ja 
«ri«*c <tr. -#qsb 1124114 4orar#^ 1 

0mmttT4'r*C4^r'#, £*«B«:|P«T*C4 



12) 4$H2 00 0- 1 1 9 85 4 

[0132] CXMI7 ) *&IMt*. l^r- 

1 4K<^rt-Cfflt*6l*l*7?X-?CVD»H<3C>0» 
Hl4tC*^X-?CVD*Btt, *S*W9 
tcn-jH*0[)Sai5 54C<DP^H«(DSttl 55 4 

»ta-rasi 5 6 4, kd 

-7-1 53. 1 544. «*3»0«©K7^1 5 1* 
fcttl 5 2, e*»*JH©K7^1 5 2*fcttl 5 lifi 

tt*6nri**, *fcHS«ori*afr»^ sifctetfx 

4. #xgm##taw6ftrc*&o 

[o 133] cent, ^-7i^Sf*4ur. 

^r<r»4. H 1 4td7nTJ:^tC, «tt©:7 * JUASI* 1 
5 7tt, -*©h"^l 5 l*fcttl 5 2*>feffl#G>K 
^Al 5 2*fc«l 5 1^4e*»6h»ttT4. K7 
AKC9SS1 5&ttl 3. 5 6MHz€>iS£]?63$l 1 

5ic»t»snrfe»j, «tt«sr**ssi 5 6 4o>H 
20 #1 57 ^ raft* ho -eurcow. ^ 

4. 

[0 134] 4K?A4a-?-3Wg*R'r*e4 

[0135] jaTK:*ra©Bta&fr©-««:*r • 

«iA*a : 1* 5KW 
30 at(|ff*:10 0Pa 
g«fBB: 1 0mm 
£B#X:C, H* 2 00 seem 
H s 6 0 s c cm 
£j*®»ft£ftt*, 5 0m/in i ntLtc* &tcim2 
nfcBH«*!tB<?>JWt*2 0 0 A-C*&o 

[0136] ^snfc«»iwaai©«itt9 

^BKSnfc. *fct:>*-JKJ)ttt3 0a/mm* « 
AWr-*-?fc, 

[ 0 1 3 7 ] H 1 4 ccA-rfiiJiVCfcor tt, ? < 
OSf*l 5 HCtM KD-^- 1 5 3. l54J:Dfe^ 
«BB»*#A*IIWtr**^ C(Dcfc^tC'r44. -M 
©Stf^ 1 5 3, 1 54J:0iBI8fl4Or. 

JlA^Si*l 5 7CCfitffiStt^^^^C4^r* 

[0 1 38] *>tc, 1 5 3, 1 5 4<CJ:& 

«f»16tt*fif*l 57«:^A&C4«:J:or. SISS 
50 H <&ES*'fTfcl'l«3fi 15 5 4 1 5 6<DH^H) « 
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(13) 

5 7<9&®tCrt:gl,fc^-^ *^*»*-r4c±air- 

[0 139] Sfc, «a^K70&S(tl 57tt. 

[ 0 1 4 0 ] V i )l2*tk<Dg& 1 5 7 'N4>iegfi0#A 
#tt. *WKa-7-l 5 3, 1 5 4«cj:4<>©'Ctt 
< . HicfiftftttaW-ft? < 1 5 7 Kffftt 

£tfr, fi*«f«ftt«**artJ:t> 0 *fc. 7^ 10 
JUAttG>S*l 5 7 tttttbrc** K^ftOS&l 5 

a^Rffflft^ftSfi i 5 5«:tfsb rseg-rn 

[0 142] «fil5 59lftl^>tltt£brtt. 014 

509*enr^<*n&j:^K. ^ftfa^n, BPfeSj* i s 

sssnwrrttttaatftiw. w**K*i57 
tc^ttfc*!*! (Hfflra^ 4***1* ) cctiSte^Ai 

*&£***• 

[ 0 1 4 3 ] 0 1 4 tdfct,^ Sfi 1 5 5 «:±TKtt» 
?St8asiifc«S, TftSi3l^WT^*J!lllAfctta** 
5!TC'££o HH®J:5k:. Hi 4<D«fcV/i§JS*8ffl^ 

fc«^, #«i<*nfc«isi sefflHcttb-c, 

7* (BB/^7X4C^) tfElttD£ftfc#A£&&. 

6 1 55*fflKfrtt3n5 ->rti, «f*l5 
7#*4JB« <Sfil 5 5KttA6tl*«*?Siafll©JB 

si 5 5tcEnj«snfci<£a**ftgti4 0 

[0 1 44] ±Sfl<J[)fp«tt. *i4 5 3, 1 

5 4«IBfi?ftJSai«:-9Afciedt?«>fS*C 43^C*& 
1 5 StClBfiiMRSllft^x/i:*^**^!^^ 

[0145] c^te«9 ) *£jfett*. m 1 o *fci*H 

^Ai^Cfc^ CD (3>^hf> 

[ o 1 4 e ] L*4Ute^*>. *<0*aBB*«M5 , r*e8 50 



W2000- l 1 9 85 4 

BtttfRittS. C^SSRIi, pTtl7«^(D7t <-« 
tc 7 0 0 - 8 0 0 n m©*«# u-tf-^flfflStl 

[0 1 47] C<0J:^ttB**i«fc-rSSIB4L'C, 0 

i ov® 1 4(c^ttTrtesn««sjestSKHftf4 

«-r*C4^**&n&. fi£lS*S4L-Cti, Sf*l 1 
3£Lr#^<***«^ftim*. SM^ttiaitiJil 

[0148] «±«>*ftwiKto^i:tt. tts*fic*fc 
«*»si/fc^. c nit c©ia?ftftK:i»*3 niton* 

?£&SlClJ[lxr . DClJfcttACO'WTAfcEflJirr* 
[0149]**:, BH«*tWB©fc»«)ISW^4 O 

rat. y#>*©tt(bWR^A*>r*3--ii/^tww'r 

[0150] CUfefl 1 0 D *&m\<D9M8m 8 cc^n 
tf. H8£ST«HI*, ?-y'P7 < ^tt<*>S(*G>* 

jcKa^-^©*BKi*ii«8aBt i/rjsaswa*:** 
Timjawc^riMi'r*. H8«i«-riijiSK:4isc*r, 

<^B^Wf4^®^ISttM«^^^tc J: 0 fi£l£3n 

fct©r-**. 8 2t*^v-K«ftr-*o, (S/a^i® 
8 7 k^? ^> >?z 8 6 «r/rLr««ssnr^ 
8 5i*, 7^-K«tst«jBrr44*>p-^r'* 

0. S*8 l?:^Ti/c^0CJiSiS4 3 «lHlt5'r 

fc. CCDaSSSItESK^KiJr^riBSaiBrt-rSJ: 

8 i ttpwttoKS 8 5 tc <t na*afitt*^x 6 
n. tBsafitt-ricttca*. 

[0 1 5 1 ] i*fti:*H*r«, 7^-KSft8 5 4*v 
- KSS8 2 tor)H<D77^SJ6^PJ8 9CC^c^riS 

aaifts^fton*, 8 3t*»»#r'*o, 8 4«*'^ 

n^o 7/-FSfi8 2(CBM6n]rcHlfL8 8 

[ 0 1 5 2 ] 2? V- KSfiiOlf (*HiUX2 0 mm« 

tt©7^- FS&8 0 l<0ltai*ffl*a2 0mm4^ 
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